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ABSTRACT

Due to the growth of mobile communication and the popularization of Internet, it is expected that wired and
wireless communication network of the next generation will be integrated and flourished with IP-based. There
have been a great deal of research efforts to provide mobile IP service onthe existing lower layer. The location
update and the paging scheme is one of the most challenging technical issues for this topic. In this thesis, a
paging method based on the distance-based location update scheme is proposed for IP network to support

mobility in layer 3. The proposed scheme is implemented and verified with the OPNET.
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TMN] receive agent advertisement message from ne:

time : 103.825578
[MN] Mobile IP Registration Regquest message generation
time : 103.0926578
[FA) rececive registration request message
time : 183.851198
[FA) rolay home registration request message to HA
time : 1@83.852198
[HA1 recoive registration request message
and registar HA MIP megistration table
time : 103.333503
(HA]1 registration reply message generate
time : 183.334503
[FA1 receive registration reply message
time : 183.6158@9
PA) relay registration reply message to MN
time : 183.616809
[MN] MIP regictation reply message veceived
time : 183.641429.
£ occur index is 2e====== time : 125.815609

[(MN] receive agent advertisement message from new FA
time : 127.820736
[MN] receive agent advertisement message from new FA
time : 130@.820736
[MN] receive agent advertisement message from new FA
time : 133.028736

f occur index ig Immmmm= time :© 135.815689
[MN1 receiue agent advertiszement message from new FQ
time : 136.016520
[MN] Mobile IP Registration Request message generation
time : 136.017520
[FA]l recoive registration request message
time : 136.833082
[FA1 relay home reogistration requost message to HA
time : 136.034082
LHA1 receive gi ion
and update HA MIP registeration table
time : 136.284114
IHAJ registration reply message generate
time : 136.285114
{PA] receive registration reply message
time : 136.535146
[FAl relay registration reply message to MN
time - 136.536146
IMN] MIP registation reply message received
time : 139.816520
f occur index is 4====== time : 145.015609

(MN] receive agent advertisement nessage from new FR
time = 145.016565
[MN] receive agent advertisement nessage from new FA

time : 148.016565 >
<1 i *
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/A7 A FE YHE o] & PPAA FHolg AU e
# 3. A7 AAFE S o8- Mobile [P A)1d7) wAlA]
(1) | [MN] receive agent advertisement message from new FA, time : 103.025578 MN.icmp—MN.mip
(2) | [MN] Mobile IP Registration Request message generation, time : 103.026578 MN.mip—FA.mip
(3) | [FA] receive registration request message, time : 103.051198 FA mip—FA mip
(4) | [FA] relay home registration request message to HA, time : 103.052198 FA.mip—HA mip
(5) | [HA] receive registration request message and register HA MIP registration table, time HA mip—HA mip
103.333503
(6) | [HA] registration reply message generate, time : 103.334503 HA.mip—FA.mip
(7) | [FA] receive registration reply message, time : 103.615809 FA mip—FA mip
(8) | [FA] relay registration reply message to MN, time : 103.616809 FA mip—MN.mip
(9) | [MN] MIP registration reply message received, time : 103.641429 MN.mip—MN.application
==Handoff occur current index is 2== time : 125.015609
(10)] [MN] receive agent advertisement message from new FA, time : 127.020736 MN.icmp—MN.mip
(11)| [MN] receive agent advertisement message from new FA, time : 130.020736 MN.icmp—MN.mip
(12)| [MN] receive agent advertisement message from new FA, time : 133.020736 MN.icmp—MN.mip
===Handoff occur current index is 3=== time : 135.015609
(13)| [MN] receive agent advertisement message from new FA, time : 136.016520 MN.icmp—MN.mip
(14)} [MN] Mobile IP Registration Request message generation, time : 136.017520 MN.mip—FA.mip
(15)| [FA] receive registration request message, time : 136.033082 FA.mip—FA.mip
(16)| [FA] relay home registration request message to HA, time : 136.034082 FA.mip—HA.mip
(17)| [HA] receive registration request message and update HA MIP registration table, time HA.mip—HA.mip
136.284114
(18)| [HA] registration reply message generate, time : 136.285114 HA.mip—FA.mip
(19)| [FA] receive registration reply message, time : 136.535146 FA.mip—FA mip
(20)] [FA] relay registration reply message to MN, time : 136.536146 FA mip—MN.mip
(21)] [MN]} MIP registration reply message received, time : 139.016520 MN.mip—MN.application
==Handoff occur current index is 4== time : 145.015609
(22)] [MN] receive agent advertisement message from new FA, time : 145.016565 MN.icmp—MN.mip
(23)] [MN] receive agent advertisement message from new FA, time : 148.016565 MN.icmp—MN.mip
(24)| [MN] receive agent advertisement message from new FA, time : 151.016565 MN.icmp—MN.mip
(25)| [MN] receive agent advertisement message from new FA, time : 154.016565 MN.icmp—MN.mip
===Handoff occur current index is 5=== time : 155.015609
(26)| [MN] receive agent advertisement message from new FA, time ; 157.020657 MN.icmp—MN.mip
(27)| [MN] Mobile IP Registration Request message generation, time : 157.021657 MN.mip—FA.mip
(28)| [FA] receive registraiion request message, time : 157.041356 FA.mip—FA.mip
(29)| [FA] relay home registration request message to HA, time : 157.042356 FA.mip—HA .mip
(30)| [HA] receive registration request message and update HA MIP registration table, time HA.mip—HA.mip
157.304264
(31)] [HA] registration reply message generate, time : 157.305264 HA mip—FA.mip
(32)| [FA] receive registration reply message, time : 157.585228 FA mip—FA.mip
(33)] [FA] relay registration reply message to MN, time : 157.586228 FA mip—MN.mip
(34)] [MN] MIP registration reply message received, time : 157.605927 MN.mip—MN.application
==Handoff occur current index is 6== time : 165.015609
(35)| [MN] receive agent advertisement message from new FA, time : 166.025128 MN.icmp—MN.mip
(36)] [MN] receive agent advertisement message from new FA, time : 169.025128 MN.icmp—MN.mip
(37)| [MN] receive agent advertisement message from new FA, time : 172.025128 MN.icmp—MN.mip
===Handoff occur current index is 5=== time : 175.015609
===Handoff occur current index is 4=== time : 185.015609
(38)| [MN] receive agent advertisement message from new FA, time : 187.016565 MN.icmp—MN.mip
(39)| [MN] receive agent advertisement message from new FA, time : 190.016565 MN.icmp—MN.mip
(40)| [MN] receive agent advertisement message from new FA, time : 193.016565 MN.icmp—MN.mip
===Handoff occur current index is 3=== time : 195.015609
(41)| [MN] receive agent advertisement message from new FA, time : 196.016520 MN.icmp—MN.mip
(42)| [MN] Mobile IP Registration Request message generation, time : 196.017520 MN.mip—FA.mip
(43)} [FA] receive registration request message, time : 196.033082 FA mip—FA.mip
(44)| [FA] relay home registration request message to HA, time : 196.034082 FA.mip—HA.mip
(45)} [HA] receive registration request message and update HA MIP registration table, time HA mip—HA.mip
196.284114
(46)] [HA] registration reply message generate, time : 196.285114 HA mip—FA.mip
(47)| [FA] receive registration reply message, time : 196.535146 FA.mip—FA.mip
(48)] [FA] relay registration reply message to MN, time : 196.536146 FA . mip—MN.mip
(49)1 [MN] MIP registration reply message received, time : 199.016520 MN.mip—MN .application
==Handoff occur current index is 2== time : 205.015609
(50} [MN] receive agent advertisement message from new FA, time : 205.020736 MN.icmp—MN.mip
(51)| [MN] receive agent advertisement message from new FA, time : 208.020736 MN.icmp—MN.mip
(52)| [MN] receive agent advertisement message from new FA, time : 211.020736 MN.iecmp—MN.mip
(53)| [MN] receive agent advertisement message from new FA, time : 214.020736 MN.icmp—MN.mip
===Handoff occur current index is 1=== time : 215.015609
(54)| [MN] receive agent advertisement message from new FA, time : 217.025578 MN.icmp-—-MN.mip
(55)| [MN] Mobile IP Registration Request message generation, time : 217.026578 MN.mip—FA.mip
(56)| [FA] receive registration request message, time : 217.051198 FA .mip—FA.mip
(57)| [FA] relay home registration request message to HA, time : 217.052198 FA.mip—HA.mip
(58)( [HA] receive registration request message and update HA MIP registration table, time HA .mip—HA mip
217.333503
(59)| [HA] registration reply message generate, time : 217.334503 HA .mip—FA . mip
(60)] [FA] receive registration reply message, time : 217.615809 FA .mip—FA.mip
(61)| [FA] relay registration reply message to MN, time : 217.616809 FA.mip—MN.mip
(62)] [MN] MIP registration reply message received, time : 217.641429 MN.mip—MN.application

585



G E 4188 =E A '03-6 Vol.28 No.6B

3 AA) sAAZCNN Fo)Ao) el AN,
AT EPH0E A F5dsE 7] sk
A IPAZS] HolR 71&e & gad Aotk

B =52 IETF2] SeaMoby WGoA AA7=2]
IP o) ol o) doluy, 1P o)L AH3p)
A AN ARSE WHS ol8d A
Mobile IPE AAjsk FRSYL. A9 % 72
U o5 Z2EFS Hadow WA, AN
Hole] A7 ATILE s, B =F& FA
slo]d # pxd 2w Z2EFQ RIPE o|83}
o A Mk 9XE5EoR FHOE HolAETS
Agshs WREE AL, ANE ERbs
OPNETo| A &3t A3k

g3 Arae ANt AXSE WA ARS
22 o] A HAS 7wte g ALgximit} wHo)HY
o] AYE dZA Ak Wkl sl ATt
} 3k

AR

E

[1] C. Perkins, “IP Mobility Support,” IETF RFC
2002, Oct. 1996.

[2] IETF SeaMoby Working Group, http://www.
ietf.org/html.charters/seamoby--charter.html

[3] Additional SeaMoby Page, http://www.diam-
eter.org/seamoby.html

[4] OPNET Technologies, http://www.opnet.com

[5] IETF Mobile IP Working Group, http://www.
ietf.org/html.charters/mobileip--charter.html

[6] Vincent W. -S. Wong, Victor C. M. Leung,
“Location Management for Next-Generation
Personal Communications Networks,” IEEE
Network, Vol. 14, No. 5, pp. 18-24, Sep./Oct.
2000.

[7]1 1. Kempf, "Dormant Mode Host Alerting (“IP
Paging”) Problem Statement,” IETF RFC
3132, Jun. 2001.

[8] J. Kempf, C. Castelluccia, P. Mutaf, N.
Nakajima, Y. Ohba, R. Ramjee, Y. Saifullah,
B. Sarikaya, X. Xu, “Requirements and
Functional  Architecture for an IP Host
Alerting Protocol,” IETF RFC 3154, Aug.
2001.

[91 A. Campbell, J. Gomez, C-Y. Wan, Z.
Turanyi, A. Valko, “Cellular IP,” IETF

586

Internet Draft, 1999,

[10] R. Ramjee, T. La Porta, L. Li, "Paging
support for IP mobility using HAWAIL" TIETF
Internet Draft, Dec. 1999.

[11] H. Haverinen, J. Malinen, "Mobile IP
Regional Paging,” Internet Draft, Jun. 2000.
[12] Eva Gustafsson, Annika Jonsson, Charles E.
Perkins, “Mobile IPv4 Regional Registration,”

IETF Internet Draft, Sep. 2001.

[13] Digital cellular telecommunication system,
"General Packet Radio Service, Service
description - Stage 2, GSM 03.60, Version
6.0, ETSL, 1998.

[14] IS-657, Packet Data Service Option Standard
for Wideband Spread Spectrum Systems, 1996.

[15] IEEE 802.11 Working Group, Wireless LAN
Medium Access Control and Physical Layer
specifications, 1999.

[16] G. Patel, S. Dennett, “The 3GPP and 3GPP2

an All-IP Mobile
Network,” IEEE Personal Communications
Magazine, Vol. 7, No. 4, pp. 62-64, Aug.
2000.

[17] R. Ramjee, L. Li, T. La Porta, S. Kasera,
“IP Paging Service for Mobile Hosts,” ACM
SIGMOBILE 7/01 Rome, Italy, pp. 332-344,
2001.

[18] X. Zang, J. Castellanos, A. Campbell, K.
Sawada, M. Barry, “P-MIP: Minimal paging

Movements  Toward

extensions for Mobile IP,” Internet Draft, Jul.
2000.

[19] M. Liebsch, G. Renker, "Paging Concept for
IP based Networks,” Internet Draft, Jun. 2001.

[20] C. Castelluccia, "Extending Mobile IP with
Adaptive Individual Paging: A Performance
Analysis,” Computers and Communications,
Proceedings. ISCC, Fifth IEEE Symposium on,
pp. 113-118, 2000.

[21] A. Bar-Noy, I. Kessler, M. Sidi, “Mobile
Users: To Update or Not to Update?,”
ACM/Balizer J. Wireless Networks, Vol. 1,
No. 2, pp. 175-195, Jul. 1995.

[22] U. Madhow, M. Honig, K. Steiglitz,
"Optimization of Wireless Resources for Pers-

onal Communications Mobility Tracking,” Net-



ER/AYIR AAES

3

g o] &3 P o] o]y A

4

ulo

o

working, IEEE/ACM Transactions on, Vol. 3,
No. 6, pp. 698-707, Dec. 1995.

[23] J. Ho, I. F. Akyildiz, “Mobile User Location
Update and Paging under Delay Constraints,”
ACM/Baltzer J. Wireless Networks, pp.
413-425, Dec. 1995.

[24] IETF RIP Working Group, http://www.ietf.org
[html.charters/rip-charter.htm

2 2l S(In-Dong Jang) A3
20003 ti7diEm HAREA S
=l
20023 AEU & AFE|FE
AL
2002~} F=HAAEAIATH

<FBEoR IPv6, IATRIEY, Yo, 2EY

| Al(Ki-Shik Park) Az
B 9834 NeTista =9

| 19853 Aetistw goishd

B4

1995 Faoistachehel upAL

AEE 7exFs} For

1984 ~8A F=HASAATH

<FBPRP Pv6, JUFAN FFsh PREA 7]
#7374 2 MIs

587



